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TWENTY-THIRD NATIONAL CONFER- 
ENCE ON WEIGHTS AND MEAS. 
URES 


The twenty-third annual meeting of 
the National Conference on Weights 
and Measures, held under the auspices 
of the National Bureau of Standards on 
June 3 to 6, was attended by 240 per- 
sons, of whom 109 were delegates from 
26 States and the District of Columbia 
and the remainder representatives of 
the Federal Government, manufacturers 
of weighing and measuring equipment, 
railroad weighing departments, and dis- 


| tributors of products sold by weight or 


measure. 
The most important actions of the con- 
ference centered around codes of speci- 


| fications and tolerances for commercial 


weighing and measuring apparatus. 
Two important additions were made to 
the general specifications for weighing 
scales previously adopted: It is to be 


' required that suitable antifriction ele- 
_ Ments shall be provided at all points 


necessary, and that provision shall be 
made for adjusting the balance condi- 
tion of all scales. Minor changes were 
made in the codes for liquid-measuring 
devices and lubricating-oil bottles. A 
complete code for odometers was 
adopted in tentative form, and will come 
up for review and final action next 
year. One amendment to the code for 
§rease-measuring devices was adopted, 
and the recommended effective date of 
application of the code was postponed 
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for six months, or until January 1, 
1931. 

A beginning was made in the develop- 
ment of a code of specifications for 
automatic-indicating scales; it is an- 
ticipated that consideration will con- 
tinue to be given to this particular sub- 
ject for several years. The conference 
committee on specifications and toler- 
ances was instructed to study during the 
coming year the question of a subcode 
under this general heading, to regulate 
the ubiquitous coin-operated person- 
weighing scale. 

The technical studies premilinary to 
the presentation to the conference of a 
code of specifications and tolerances, or 
of amendments to codes previously 
adopted, is carried on by a standing 
committee known as the committee on 
specifications and tolerances, of which 
F. $. Holbrook, of the Bureau of Stand- 
ards, is chairman. Other members of 
this committee are W. F. Cluett, of Chi- 
cago, Ill.; I. L. Miller, of Indianapolis, 
Ind.; C. M. Fuller, of Los Angeles, 
Calif.; and A. W. Schwartz, of Elizabeth, 
N. J. This committee meets regularly in 
advance of the conference sessions for 
final consideration of matters referred 
to it and for formulation of its reports. 

It is one of the principles of the Na- 
tional Conference on Weights and Meas- 
ures to give careful consideration to the 
matter of effective dates for the numer- 
ous technical requirements which it rec- 
ommends for State adoption. New 
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codes of specifications are first adopted 
tentatively by the conference, and lie 
over for at least one year before final 
action is taken; an opportunity is thus 
provided for all parties at interest to 
study the proposed regulations and for- 
mulate any suggestions for modifica- 
tion which seem desirable. When final 
action is taken on such a code, a future 
date, usually about a year hence, is 
fixed as the recommended effective date 
for the new requirements, thus provid- 
ing an interval during which manufac- 
turers and users may adjust themselves 
to the code. Those affected by the 
provisions of any code are also privi- 
leged to present their views before the 
conference, so that the regulatory offi- 
cials of the States and cities who con- 
stitute the voting membership of the 
conference may proceed with full knowl- 
edge when adopting or rejecting any 
of the proposals made to it. 

By resolution the conference con- 
demned the use of a new type of bottle 
which has appeared in many parts of 
the country for use in dispensing lubri- 
cating oil at filling stations. This ac- 
tion was taken in the belief that the 
bottles in question are conducive to the 
perpetration of fraud, and the resolu- 
tion further urged that all bottles used 
for dispensing lubricating oil be required 
to conform strictly to all of the require- 
ments of the code previously adopted 
by the conference. The type of bottle 
to which objection was taken is a tall, 
small-diameter bottle, in which the pour- 
ing spout is usually integral with the 
bottle, which is not provided with vent- 
ing means to facilitate drainage, and 
which is not suitably marked. 


The conference also went on record to 
the effect that a new calcium-chloride 
treatment for anthracite coal, designed 
to reduce the dust nuisance when such 
coal is handled, is not objectionable 
from a weights and measures stand- 
point provided that the treatment does 
not increase the weight per ton by more 
than 30 pounds, and provided that such 
coal is represented in advertising and 
billing as “chemically treated” coal. 
This action followed upon a descrip- 
tion of the treatment in question and a 
discussion of its weights and measures 
aspects, presented by I. L. Miller, State 
commissioner of weights and measures 
of Indiana. A resolution indorsing the 
standardization activities of the National 
Scale Men’s' Association was_ also 
adopted; a report had previously been 
made to the conference on this sub- 
ject by M. J. J. Harrison, the chairman 
of the standardization committee of the 
association, which is interested primarily 
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in large-capacity railroad and industrial 
scales. 

The final hours of the concluding ses- 
sion of the conference were given over 
to business matters, including the elec- 
tion of officers for the ensuing year. 
Dr George K. Burgess, Director of the 
National Bureau of Standards, was re- 
elected president of the conference. 
Other officers elected were: First vice 
president, Howard S. Jarrett, State com- 
missioner of weights and measures of 
West Virginia; second vice president, 
Albert B. Smith, director of the State 
bureau of standard weights and measures 
of Pennsylvania; secretary, F. S. Hol- 
brook, of the National Bureau of Stand- 
ards; and treasurer, George F. Austin, 
jt., assistant supervisor of the bureau 
of weights and measures of the city of 
Detroit, Mich. An executive committee 
membership consisting of one repre- 
sentative from each of 20 States was 
also selected. 


CONFERENCE OF STATE UTILITY 
COMMISSION ENGINEERS 


The eighth annual conference of State 
utility commission engineers was held 
at the bureau, June 5 and 6. The con- 
ference was attended by engineers repre- 
senting 17 States, the District of Colum- 
bia, and two Provinces of the Dominion 
of Canada. In addition to engineers 
from near-by States, engineers from Ala- 
bama, California, Maine, North Dakota, 
Missouri, Tennessee, Iowa, and Florida, 
and from Ontario and Quebec were pres- 
ent. The attendance is yearly becoming 
more widely representative. 

The program and arrangements for 
the conference were in charge of an 
executive committee, consisting of 
Philander Betts, chief engineer, New 
Jersey board of public utility commis- 
sioners, chairman; George Charlesworth, 
electrical engineer, board of railroad 
commissioners of Iowa; A. G. Mott, 
chief engineer, railroad commissioner of 
California; and J. Franklin Meyer, 
National Bureau of Standards, secretary. 
The following committee reports and 
papers were presented: 

1. Committee reports.—Rural electri- 
fication standards, J. Howard Mathews, 
assistant chief engineer, commerce com- 
mission, Illinois, chairman; Depreciation 
and obsolescence, A. B. Greene, tele- 
phone engineer, railroad commission, 
Florida, chairman; Important rate de- 
cisions, Harry Barker, consulting en- 
gineer, public service commission, Ver- 
mont, chairman; Uniform types of rates, 
A. V. Guillou, assistant chief engineer, 
railroad commission, California, chair- 
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man; and Charges for fire protection, 
Philander Betts, chief engineer, board 
of public utility commissioners, New 
Jersey, chairman. 

2. Technical papers.—Radio interfer- 
ence, George Charlesworth, electrical en- 
gineer, board of railroad commissioners, 
Iowa; Submetering, C. R. Vanneman, 
chief engineer, public service commis- 
sion, New York; Trends in high-tension 
transmission practice, A. E. Davison, 
transmission engineer, hydroelectric 
power commission, Ontario; Investiga- 
tion of complaints by commissions, and 
some definitions in connection with util- 
ity appraisals, Philander Betts, chief en- 
gineer, board of public utility commis- 
sioners, New Jersey; Distribution ex- 
tension rules applicable to electricity, 
gas, and water, Alex. Lariviere, chief 
engineer, public service commission, 
Quebec; Improvements in rural telephone 
service, W. W. Johnson, telephone en- 
gineer, public service commission, Mis- 
souri; Trends in urban transportation, 
E, I. Rudd, chief engineer, public utili- 
ties commission, Connecticut; Future of 
electric railways, A. G. Mott, chief en- 
gineer, railroad commission, California; 
and Discussion of questionnaire on gas 
service standards, E. R. Weaver, Na- 
tional Bureau of Standards. 

The proceedings of the conference are 
not published, but a small number of 
copies of the committee reports and 
papers is available and will be sent to 
commission engineers and others inter- 
ested, so long as the supply lasts, upon 
application to the secretary of the con- 
ference. 

The following executive committee 
was elected to arrange for the annual 
conference in 1931: George Charlesworth, 
Iowa, chairman; A. E. Davison, Ontario, 
vice chairman; E. I. Rudd, Connecticut; 
A. B. Greene, Florida; Philander Betts, 
New Jersey; and J. Fanklin Meyer of 
the National Bureau of Standards, 
Washington, D. C., secretary. 


AUTOMATIC RECORDING OF WAVES 
FROM BROADCAST STATIONS 


In the study of radio wave transmis- 
sion phenomena the statistical method 
has proved useful in establishing the 
dependence of wave propagation on the 
various meteorological and geophysical 
phenomena. © The degree and nature of 
this dependence is not yet certain, but 
systematic measurements at a distance 
over long periods of time are necessary. 
Such measurements in the broadcast fre- 
quency band are now being undertaken 
by various laboratories. 

There has been developed at the Na- 
tional Bureau of Standards a means for 
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making regular continuous measure- 
ments of broadcast transmissions, and 
recording apparatus is in Operation at 
the bureau’s field station at Kensington, 
Md. A fixed vertical untuned antenna 
picks up the signal of a broadcast sta- 
tion, and a superheterodyne receiving set 
changes its frequency to one in the in- 
termediate range and amplifies it. The 
output of the receiving set is auto- 
matically measured and recorded on 
moving scaled paper by a commercial 
potentiometer recorder used in a three- 
electrode vacuum-tube peak-voltmeter 
circuit. Thus a curve is obtained show- 
ing the intermediate-frequency peak- 
voltage output of the receiving appara- 
tus at each instant of time during the 
period of the record. 

That the records so obtained may be 
relied upon as data for the study of 
transmission phenomena, it is necessary 
that both the radiating system and the 
receiving system remain substantially 
constant. Some broadcast stations em- 
ploying piezocontrol of frequency and 
having their antenna currents carefully 
monitored. are satisfactory as transmit- 
ters for this work The constancy of 
the receiving system is checked daily by 
the use of a radio-frequency generator 
which is very carefully shielded and 
which provides small known radio-fre- 
quency voltages between two terminals, 
The records are calibrated in microvolts 
per meter, and the records with this 
calibration are, therefore, graphs of the 
variations with time of the field inten- 
sity of the broadcast signal at the re- 
ceiving antenna. Differences between 
daily calibrations have been made very 
small by keeping the receiving set under 
temperature control and by taking proper 
care of voltage supplies and tubes. 

The apparatus described has been used 
for several months to measure the day- 
time field intensity of one station. Re- 
cently the hours of recording have been 
extended to cover the entire transmit- 
ting hours of the station. In order to 
include both day and night field inten- 
sities in the same output scale a logarith- 
mic relationship between the input and 
output of the receiving system is essen- 
tial. This has been roughly attained by 
using a single stage of screen-grid am- 
plification ahead of the superheterodyne 
receiving set and by having the poten- 
tial of the screen grid controlled by 
the mechanism of the recorder in such 
a way as to reduce the amplification 
of the set as input voltages are in- 
creased. The present calibration of the 
output scale covers all but the highest 
signal peaks, and the records show the 
diurnal variations in the intensity of 
the signal. 
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No publications on this equipment are 
available as yet. When material on the 
subject is issued, it will be announced 
in these columns. 


AIRCRAFT RADIO RESEARCH 


A number of improvements have been 
incorporated in the blind landing aids 
now under development by the National 
Bureau of Standards at College Park, 
Md. The improvements are chiefly in 
the use of the runway localizing beacon. 
The use of this beacon, which serves to 
orient the pilot along the major axis 
of the field, so that he can land by 
means of the high-frequency landing 
beam, has previously proved difficult 
owing to the necessity for critical ad- 
justment of the receiving set volume con- 
trol as the airplane approaches the 
beacon transmitter. A device for auto- 
matically controlling the intensity of 
the receiving set output has been de- 
veloped, which removes the necessity for 
volume control adjustments on the part 
of the pilot. This device rectifies the 
output voltage of the receiving set and 
applies the rectified voltage on the grids 
of the radio frequency amplifying tubes, 
thereby automatically controlling. the 
sensitivity of the receiving set to give 
constant signal output regardless of the 
input voltage to the set. A large num- 
ber of ground and flight tests have 
proved the practicability of this device. 
To use the localizing beacon, the pilot 
needs only to change the tuning of the 
receiving set from the main beacon fre- 
quency to the localizing beacon fre- 
quency, and to observe the indications 
of the course indicating instrument. 

Experiments were begun on a zero- 
center pointer type instrument to re- 
place the vibrating reed indicator as a 
course indicator for the runway localiz- 
ing beacon. The pointer swings to the 
left or right as the airplane deviates to 
the left or right from flight over the 
runway. This offers the advantages of 
giving the same sort of course indica- 
tions with respect to the major run- 
way as is given by the landing beam 
indicating 
the proper gliding path for landing. 
Tests are now in progress to determine 
the relative advantages and disadvan- 
tages for the two types of course in- 
dicators for use on the runway local- 
izing beacon. 

From time to time during the past six 
months attention has been given to the 
development of a transmitting circuit 
arrangement for furnishing radiotele- 
phone and visual type radiobeacon sig- 
nals simultaneously on the same carrier 
frequency. A theoretical study of sev- 
eral possible circuit arrangements was 


instrument with respect to - 
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made some months ago, and preliminary 
experiments were carried on using one 
particular arrangement, in which fairly 
successful results were obtained. The 
problem has been undertaken in a com- 
prehensive way during the past month, 
a new transmitting circuit arrangement 
being set up which gives promise of 
overcoming the technical difficulties in- 
volved in this problem. 

The problem is quite definite. The 
beacon modulation frequencies are all 
below 150 cycles, while intelligible 
speech does not require modulation fre- 
quencies below 250 cycles. The two sets 
of modulation frequencies may, there- 
fore, be transmitted on the same carrier 
frequency, provided a properly designed 
transmitting circuit arrangement is em- 
ployed. On the airplane an electrical 
filter circuit is necessary in the receiv- 
ing set output so that frequencies above 
250 cycles are applied to the headphones 
and those below 250 cycles to the vibrat- 
ing reed indicator. 

A difficult problem is brought about by 
the necessity for providing much greater 
power radiation for the radiotelephone 
signals than is required for the radio 
range signals. Field intensity measure- 
ments made: on existing radiotelephone 
and radio range beacon stations indi- 
cate field intensities for the radiotele- 
phone station five to seven times as 
great as for the radio range station. 
The marked difference is due entirely to 
the difference in the antennas employed, 
the open-type antenna used with the 
radiotelephone station being much more 
efficient than the loop antennas used with 
the radio range beacon. 

The transmitting circuit arrangement 
(for the simultaneous furnishing of the 
two services) employed in the early tests 
contemplated the use of loop antenna 
transmission for both the radiotelephone 
and the radiobeacon signals. This had 
the advantage of requiring a minimum 
amount of change to the existing type 
visual radio range transmitter, but had 
the major disadvantage of not provid- 
ing sufficient power radiation unless 
water-cooled vacuum tubes of higher 
power ratings could be employed. The 
new transmitting circuit arrangement 
now under development overcomes this 
difficulty and at the same time permits 
the use of the existing radiotelephone 
transmitters with very minor changes. 

With this arrangement the carrier 
power and power for the speech side 
bands are supplied in the usual way by 
a 2 kw. transmitter capable of about 
75 per cent peak modulation and feed- 
ing into an efficient open-type antenna. 
Ample radiotelephone power radiation is 
therefore provided. The master oscil- 
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lator of the radiotelephone transmitter 
also serves as the master oscillator for 
the radiobeacon transmitter. The car- 
rier wave is suppressed in the final 
power stages of the radiobeacon trans- 
mitter, the side bands only being trans- 
mitted by the loop antennas. The car- 
rier necessary at the receiving end for 
beating with these side bands is sup- 
plied by the vertical antenna. Since the 
loop antennas transmit only side band, 
the power amplifier stages of the beacon 
transmitter may employ 500 watts 
(rather than 1 kw. as required in the 
present type beacon) and still supply 
ample power radiation. 

On the airplane the simultaneous use 
of the two services may be still further 
simplified by means of the automatic 
volume control device. This device op- 
erates to maintain constant voltage 
across whatever portion of the output 
circuit it is connected. By connecting 
this device across the reed indicator 
terminals, constant reed deflections will 
obtain regardless of the distance of the 
airplane from the transmitting station. 
The average output signal in the head 
phones will bear a definite ratio to the 
voltage across the reed indicator, but is 
permitted to vary in instantaneous value 
so that variations in the sound intensity 
produced by changes in the ‘speech 
modulation may be rendered with their 
true relative strength. 


EFFECT OF ZINC, PHOSPORUS, 
NICKEL, AND ANTIMONY ON BEAR- 
ING BRONZES 


A study has been made at the bureau 
of copper-tin-lead bronzes to determine 
the compositions best suited for bear- 
ings for various classes of service. Tests 
made included wear resistance, resistance 
to impact (single blow), Brinell hard- 
ness, and repeated pounding. The wear 
resistance tests were made on an Amsler 
machine under conditions of rolling fric- 
tion at room and elevated temperatures 
without the presence of lubricants. As 
no particular laboratory test will give 
all the information desired, it is neces- 
sary to study many types of tests in 
order to specify bearing compositions 
for definite conditions of service, such 
as in the automotive and other fields. 

The effect of various additions to the 
copper-tin-lead alloys, namely, 4 per 
cent zinc, 0.05 per cent phosphorus,, 2 
per cent nickel, and 1 per cent antimony 
was determined, 

Bronzes containing 5 per cent lead 
or over are better suited to operate 
without lubrication than those contain- 
ing no lead. Bronzes containing lead 
give good bearing properties probably 
because lead itself acts somewhat as a 
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lubricant. This is not possible in a 
bronze containing only copper and tin. 

The addition of 4 per cent zinc to 
copper-tin-lead alloys had no appre- 
ciable effect on wear resistance. It in- 
creased the pounding resistance at room 
temperature, but had no appreciable ef- 
fect at temperatures of 175° C. (350° F.) 
and 315° C. (600° F.). The tendency 
was toward increased hardness and in- 
creased resistance to impact. 

Phosphorus when added in amounts 
of 0.05 per cent also increases wear 
resistance and pounding resistance and 
has no appreciable effect on impact 
toughness, but slightly increased the 
Brinell hardness. 

When 2 per cent nickel was present 
there was a decrease in wear resistance, 
but a marked increase in pounding re- 
sistance with no appreciable change in 
either Brinell hardness or impact tough- 
ness. 

One per cent antimony was found to 
be undesirable from the standpoint of 
impact toughness and coefficient of fric- 
tion, but increased the wear resistance, 
pounding resistance, and hardness. 

This work will be more fully described 
in the August number of the Bureau of 
Standards Journal of Research. 


RESISTANCE OF METALS SUITABLE 
FOR DIES TO THE ABRASIVE AC- 
TION OF PLASTIC CLAY 


The purpose of this investigation is 
to obtain data on the “wearing quali- 
ties’ of different metals and alloys un- 
der measurable conditions simulating 
those of the stiff-mud process of form- 
ing clay products. The principal abra- 
sive material in clay is “silica sand” 
which varies in amount from a fraction 
of 1 per cent to more than 40 per 
cent in different clays. Inasmuch as 
specimens composed of nickel, chromium, 
and tungsten, which are very resistant 
to abrasion, were included in the tests, 
it was desirable to “accelerate” abra- 
sion by using a mixture of clay and 
quartz sand. Preliminary experiments 
with different proportions indicated that 
a mixture of 60 per cent plastic Mary- 
land clay and 40 per cent quartz 
sand (passing 20 mesh) gave the most 
satisfactory results. The matal-test 
specimens are made cylindrical in form, 
seven-eighths inch in diameter and 1 
inch in length, with a tapered orifice 
one-fourth inch in diameter at the egress 
end and five-sixteenths inch in diameter 
at the ingress end. 

The clay-sand mixture is tempered 
with 15 per cent of its weight of water, 
and a constant volume is extruded from 
the test specimen at a constant volume 
rate. 
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The extrusion pressures are read at 
half-minute intervals and the length of 
column is metered as it issues. The 
abrasion loss is determined in grams by 
weighing the specimen before and after 
the test. 

Up to the present time 12 metals and 
alloys have been tested. A comparison 
of the weight losses per unit volume of 
clay-sand mixture extruded is of in- 
terest. These are calculated on a basis 
of “unity” for the average of chro- 
mium-nickel-tungsten compositions which 
were most resistant to abrasion of the 
specimens tested. 

The relative abrasive losses in weight 
are: 


Carbon-cobalt-chromium __________ ee 
Average for several cast irons_____ 30. 96 
Carbon-chromium-nickel steel______ 39.13 
Bilectrolytic ‘copper. 3. ee 161. 00 
Manganese-zine bronze__________-_ 276. 80 


The nitriding of steel produces a 
hardened “ wear-resisting ” surface which 
decreases in hardness with depth. Four 
tests of such a steel were made on du- 
plicate samples which gave the follow- 
ing comparable losses: 


Weight 

Test No. loss 
d encder dy A SAB re tpg gees 8. 20 
Map NG TY ae he ' 10. 12 
SL LY MRA CE Tio 12. 50 
15. 36 


It is seen that the abrasion loss in- 
creases with the removal of successive 
layers of the hardened surface. As 
wear progresses the abrasion loss ap- 
proaches that of the softer untreated 
steel core. 


DENSITY v. COMPOSITION OF SODA- 


SILICA GLASSES 


In addition to a study of the rela- 
tions between composition and index of 
refraction of glasses, similar studies are 
being made with respect to density. The 
same glasses used for index of refrac- 
tion were also used for density determi- 
nations, and computations on the den- 
sity-composition relations of a series of 
soda-silica glasses have been practically 
finished. 

The glasses were melted in platinum 
and were made from chemically pure 
sodium carbonate and colorless, trans- 
parent, crystallized quartz. The com- 
position of the 13 glasses used in this 
part of the study varied from 55 to 80 
per cent silica, the balance being soda. 
The glasses were annealed before tests 
were made, and computations were based 


TECHNICAL NEWS BULLETIN 


on the composition determined by chemi- 
cal analysis. Density determinations , 
were made by weighing in kerosene at 
approximately 20° C. 

Results indicate that the density of 
the soda-silica glasses in the given range 
of compositions can be computed from 
the expression: 


D=0.07977(86.5—A) °*7"-+-2.203 


in which A is the percentage of silica 
present. Similarly the density can be 
computed from: 


D=0.00301B—= -+2.4756 


in which B is the percentage of soda 
present. 

Relations between composition and 
density of the soda-silica-lime glasses 
have not yet given such satisfactory re- 
sults as those obtained for the index 
of refraction relations reported in Tech- 
nical News Bulletin No. 155 (March, 
1930). 

PERMANENCE STANDARDS FOR 

PRINTING AND WRITING PAPERS 


In a paper presented by B. W. Scrib- 
ner at the June, 1930, semiannual meet- 
ing of the American Society of Mechani- 
cal Engineers as a part of the program 
of the printing industries session, sug- 
gestions are given on standardization of 
printing and writing papers in respect 
to their permanence qualities. 

It is pointed out that such standards 
as are in use for the purpose are inade- 
quate, as they are based primarily on 
fiber requirements which may have no 
relation to the aging quality of the 
papers. Through a review of the in- 
formation available, including both lab- 
oratory studies and the history of the 
natural aging of papers, it is shown 
that the processing of the fibers and 
the care taken in the various paper- 
making operations are the important fac- 
tors in determining how well papers 
will withstand deterioration. The 
strength of paper and its purity are 
dependent on these factors. 

Papers must have sufficient strength to 
withstand the mechanical stresses in- 
cident to their use and must have suffi- 
cient purity, both cellulosic and non- 
cellulosic, to guard against chemical 
reactions that induce decomposition. 
The basic constituent of paper fibers is 
cellulose, which is one of the most per- 
manent forms of matter known. Cellu- 
lose is very susceptible, however, to 
deterioration induced by impurities that 
may be associated with it and by some 
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of the chemicals that are used in paper 
manufacture. 

From these considerations a classifi- 
cation based primarily on strength and 
purity is suggested, which places print- 
ing and writing papers in four groups: 
(1) Permanent papers, (2) papers having 
a minimum life of 100 years, (3) papers 
having a minimum life of 50 years, and 
(4) papers for temporary use. 

It is suggested that the various grades 
for all except the papers intended for 
temporary use be defined by limits for 
alpha cellulose, copper number, rosin, 
and acidity, as all of these properties 
appear to have an important bearing on 
aging quality. A high content of alpha 
cellulose and a low copper number are 
considered the best known indications 
that the paper fibers have the basic 
purity required for long life. Minimum 
amounts of rosin and acid are desirable 
as these components are harmful to any 
fiber, no matter how pure it may be, 
if they are present in excessive amounts. 


HEAT OF COMBUSTION OF LEATHER 


The problem of disposing of scrap 
leather has often resulted in its use 
as afuel. Recent inquiries have been re- 
ceived as to the heat of combustion 
values for leathers, and determinations 
have been made on two samples of 


leather typical of those used in the 
manufacture of shoes. 
Ground leather, air-dry, was com- 


pressed into pellets weighing from 1 to 
1.5 grams and burned in a bomb calo- 
rimeter. The results of the tests are 
given below. 


tt a = 
: e non- eating 
Kind of leather Goma tiie: Waaralae 
tible ash 
Per cent | Btu./lb. 
Calf upper, chrome-tanned___-_ 5.3 7, 830 
Sole, vegetable-tanned_______- Pe 8, 280 


The heat of combustion values for 
leather will logically vary, and those 
which have high grease contents will 
have higher values than shoe leathers 
represented by these samples. 

In determining whether it is more 
economical to burn or sell scrap leather, 
it appears only necessary to compare 
its heat and price values with those of 
other fuels. 


NEW METHOD FOR CALCULATING 
EFFICIENCY OF REFRIGERATOR IN- 
SULATION 


Often on damp days some refrigerators 
show a deposit of dew on the outside, 
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this being especially noticeable at the 
edges of the doors. If this occurs on 
a refrigerator in which all exposed parts 
are of metal, it may be because a thin 
sheet of metal extends from inside to 
outside at the edges, and the heat con- 
duction in this metal may cause the 
temperature at the outside edge to be- 
come low enough to cause the deposit 
of dew. The metal, however, serves 
a useful purpose in keeping the insula- 
tion dry. If the insulation of a re- 
frigerator could be completely inclosed 
in sheet metal, an ideal condition as 
far as preserving the insulation would 
result, but at the expense of some loss 
of insulating effectiveness because in 
this case the metal at the edges would 
extend from the inside of the refriger- 
ator to the outside. No detailed in- 
formation has been available as to how 
much the insulating value may be re- 
duced by use of such protecting metal 
inclosures. The problem may be solved 
either by direct tests or by calculation. 
The tests would be very elaborate and 
expensive and the bureau, therefore, 
decided to attempt a solution by cal- 
culation, which, although complicated 
mathematically, proved to be rather easy, 
The August number of the Bureau of 
Standards Journal of Research will con- 
tain an account of the calculations and 
their results, from which it is possible 
to determine just how much insulating 
value is lost by the use of complete 
metal enclosures, so that the advantages 
and disadvantages of this type of con- 
struction can be determined, thus en- 
abling manufacturers to decide whether 
its use in any particular case would 
be advantageous or otherwise. 


AN AUTOMATIC BALANCE 


In the course of an investigation of 
the particle size of lime, it was desired 
to study the rate of settle of lime from 
a suspension in a liquid. To do this 
an automatic weighing device was set 
up. On one arm of a precision balance 
a small permanent magnet was sus- 
pended which hung down into a sole- 
noid. On the other arm was hung a 
pan upon which the lime settled. The 
balance was then kept in equilibrium by 
controlling the current flowing through 
the solenoid. A mirror mounted on the 
balance beam controls a photoelectric 
circuit which, through a relay and mo- 
tor, controls the sliding contact in a 
rheostat in series with the solenoid. 
The resistance is thus maintained at 
such a figure that the balance remains 
in equilibrium all the time. A record 
of the current flowing through the sole- 
noid can be changed into a weight time 
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record which is necessary to calculate 
the particle size distribution of the lime. 
To check up on the performance of the 
balance, successive milligram weights 
were recorded through the electrical sys- 
tem as 1.010.1 milligram. 


CONSTRUCTION ACTIVITY DURING 
APRIL, 1930 


On the basis of contracts awarded 
in 37 States, new construction amounted 
to $482,876,700 during April, 1930, ac- 
cording to the F. W. Dodge Corpora- 
tion. This figure represents an increase 
of approximately 6 per cent over the 
previous month, but a decrease of 25 
per cent as compared with April, 1929, 
which was one of the highest months 
on record. 

Public works and public _ utilities, 
which make up the largest proportion of 
this month’s construction, increased 42 
per cent as compared with the previous 
month. Residential construction, al- 
though showing an increase of 21 per 
cent over March, 1930, continues to lag 
behind last year. Increases of 9 and 
66 per cent are noted for hospitals 
and institutions and social and recrea- 
tional buildings, respectively. All other 
classes of construction showed decreases 
ranging from 1 per cent for educational 
buildings to 49 per cent for industrial 
buildings. 


AERODYNAMIC CHARACTERISTICS OF 
CIRCULAR-ARC AIRFOILS AT HIGH 
SPEEDS 


The aerodynamic characteristics of 
eight circular-arc airfoils at speeds of 
0.5, 0.65, 0.8, 0.95, and 1.08 times the 
speed of sound have been measured in 
an open-jet air stream 2 inches in diam- 
eter, using models of l-inch chord. A 
comparison with the measurements de- 
scribed in Technical Report No. 319 of 
the National Advisory Committee for 
Aeronautics shows that at speeds of 
0.95 and 1.08 times the speed of sound 
the circular-arc airfoils are more efficient 
than airfoils of the R. A. F. or Clark Y 
families. At a speed of 0.5 times the 
speed of sound, the thick circular-arc sec- 
tions are extremely inefficient, but the 
thin sections compare favorably with 
those of the R. A. F. family. A moder- 
ate rounding of the sharp edges changes 
the characteristics very little and is in 
many instances beneficial. The results 
indicate that the section of the blades 
of propellers intended for use at high 
tip speeds should be of the circular-arc 
form for the outer part of the blade 
and should be changed gradually to the 
R. A. F or Clark Y form as the hub 
is approached. 
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This work will be described in a 
forthcoming technical report of the Na- 
tional Advisory Committee for Aeronau- 
tics. 


CUTTING TESTS WITH CEMENTED 
TUNGSTEN CARBIDE LATHE 
TOOLS 


The requirements in present-day ma- 
chine-shop practice are constantly be- 


‘coming more and more exacting. The 


use of “‘superhard” tools, of cemented 
tungsten carbide, is the latest advance 
in machine-shop work in order to meet 
these requirements. In the August num- 
ber of the Bureau of Standards Journal 
of Research there will be described a 
method of testing lathe tools of this 
kind under heavy cuts. The test was 
used in a study of the effects of varia- 
tions in cutting speed, feed, and depth of 
cut on tool life with this new cutting 
material. The lathe tests were made, 
without the use of cutting fluids, on 3.5 
per cent nickel steel forgings, heat treated 
to give tensile strengths within the range 
of 85,000 to 110,000 Ibs./in.? 

It was found that some of the laws 
originally established by Taylor and his 
coworkers for cutting tools made of 
carbon and high-speed steels could be 
applied with a reasonable degree of ac- 
curacy to tungsten carbide tools. 

Tools made of this new cutting ma- 
terial are extremely hard and relatively 
brittle, and must be well supported in 
service for efficient results. The cutting 
tests showed that the tools were capable 
of operating at much higher cutting 
speeds than some of the high-speed steel 
tools for certain conditions of service. 

The results showed that relatively fine 
feeds and depths of cut with high cut- 
ting speeds were more favorable to the 
successful applications of the new tools 
than heavier cuts at slower speeds. 

The remarkable performances of the 
cemented tungsten carbide tools have 
already shown that this material will 
occupy a most important place in our 
industrial life. 


PROPOSED COMMERCIAL STANDARD 
FOR MIRRORS 


A general conference on the stand- 
ardization of mirrors was held at Cin- 
cinnati, Ohio, on June 12, 1930. The 
conference approved the proposed stand- 
ard after some minor changes, and 
recommended it for acceptance by the 
entire industry. The commercial stand- 
ard covers five distinct grades of mir- 
rors, which will be designated as AA, 
A, No. 1, No. 2, and No. 3 quality 
The first two grades might be considered 
as special, since they are of exceedingly 
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high quality and comprise only 2 or 3 
per cent of the mirrors manufactured. 

In addition to the five qualities based 
on defects usually found in plate glass, 
thickness of the glass and silvering are 
also considered. A very brief, but direct, 
guarantee wording is suggested, together 
with a series of five colors to designate 
the various grades of mirrors manu- 
factured. A method of inspection is 
described, and a glossary indicates the 
various trade terms in general use, and 
their explanations. 

The conference voted its approval of 
the certification plan for application to 
mirrors made in accordance with the 
commercial standard specifications, and 
appointed a standing cornmittee repre- 
sentative of the entire industry to re- 
ceive comments and suggestions regard- 
ing revision of the standard specifica- 
tions. The effective date for new pro- 
duction under the standard was fixed at 
60 days after announcement of the 
formal acceptance of the standard by 
the industry. The actual establishment 
of this standard is now dependent upon 
the receipt of a satisfactory number of 
acceptances. 


NEW AND REVISED PUBLICATIONS 
ISSUED DURING JUNE, 1930 


Research Papers? 
(Reprints from Journal of Research) 


RP168. Calorimetry of a fluid; Nathan 
S. Osborne. Price, 5 cents. 

RP169. The calibration of the “ Finger- 
hut” ionization chamber; L. S. Tay- 
lor and G. Singer. Price, 5 cents. 

RP170. An apparatus and method for de- 
termining the compressibility of a gas 
and the correction for “ supercompress- 
ibility’; H. S. Bean. Price 5 cents. 

RP171. A new method of analyzing 
a-ray photographs; L. F. Curtiss. 
Price, 5 cents. ; 

RP172. The arc spectrum of bromine 
and its structure; C. C. Kiess and T. L. 
deBruin. Price, 10 cents. 

RP174. Performance of the Fahy sim- 
plex permeameter; R. L. Sanford. 
Price, 5 cents. 

RP175. Light scattering in liquids; R. 
M. Langer and W. F. Meggers. Price, 
15 cents. 


1Send orders for publications under this 
heading with remittance only to the Super- 
intendent of Documents, Government Print- 
ing Office, Washington, D. C. Subscription 
to Technical News Bulletin, 25 cents per 
year (United States and its possessions, 
Canada, Cuba, Mexico, Newfoundland, and 
Republic of Panama); other countries, 40 
cents. Subscription to Journal of Research, 
$2.75; other countries, $3.50. Subscription 
to Commercial] Standards Monthly, $1.00; 
other countries, $1.25. 
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RP176. A comparison of the quinhy- 
drone and hydrogen electrodes in solu- 
tions containing tannin; E. L. Wallace 
and J. Beek, jr. Price, 10 cents. 

RP178. Note on the theory of heat 
conduction; M. S. Van Dusen. Price, 
5 cents. 

RP180. On a modified method for de- 
composing aluminous silicates for 
chemical analysis; A. N. Finn and 
J. F. Klekotka. Price, 5 cents. 

RP18i. Tests of composite beams and 
slabs of hollow tile and concrete; D. 
E, Parsons and A. H. Stang. Price, 
15 cents. 

RP182. Endurance properties of some 
special rail steels; John R. Freeman, 
jr., and R. D. France. Price, 10 cents. 


Commercial Standards? 


CS$15—-29. Men’s 
woven fabrics). 


pajamas (made from 
Price, 5 cents. 


Commercial Standards Monthly? 


Commercial Standards Monthly, Vol. 6, 
No. 12, June, 1930. Obtainable by sub- 
scription. See footnote. 


Technical News Bulletin?” 


TNB159. Technical News Bulletin, July, 
1930. Obtainable by subscription. 
See footnote. 


OUTSIDE PUBLICATIONS? 


In this list are included, in so far as 
possible; all articles by members of the 
bureau’s staff on scientific and technical 
subjects. Some of these articles are 
written in the author’s unofficial capacity 
only and deal with subjects outside the 
field of the National Bureau of Stand- 
ards. The article itself should always 
be consulted to determine whether or 
not it expresses the official opinion of the 
bureau. 

Standard time zones. Paper by R. E. 
Gould before annual meeting of the 
Horological Institute of America. 

Jewelers’ Circular (New York, N. Y.), 
Vol. 100, No. 15, p. 53; May 15, 1930. 

Progress report on research on dental 
materials (II). The research pro- 


1Send orders for publications under this 
heading with remittance only to the Super- 
intendent of Documents, Government Print- 
ing Office, Washington, D. C. Subscription 
to Technical News Bulletin, 25 cents per 
year (United States and its possessions, 
Canada, Cuba, Mexico, Newfoundland, and 
Republic of Panama); other countries, 40 
cents. Subscription to Journal of Research, 
$2.75 ; other countries, $3.50. Subscription 
to Commercial Standards Monthly, $1.00; 
other countries, $1.25. 

2** Outside publications ”’ are not for dis- 
tribution or sale by the Government. Re- 
quests should be sent direct to publishers. 
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gram. N. O. Taylor; Journal, Ameri- 
can Dental Association (Chicago, 
Tll.), Vol. XVII, p. 775; May, 1930. 

Tentative specifications for dental cast- 
ing investment. Wilmer Souder and 
W. T. Sweeney; Journal, American 

Dental Association (Chicago, Ill.), Vol. 
XVII, p. 780; May, 1930. 

Use of insulation in home building to 
keep heat and cold outside. Jj. F. 
Finck; United States Daily (Washing- 
ton, D. C.), Vol. V, No. 88, p. 6; June 
14, 1930. 

Research at the Bureau of Standards on 
spontaneous heating and ignition. S. 
H. Ingberg; Safety Engineering (New 
York, N. Y.), Vol. 54, No. 11, p. 256; 
May 1930; Fire Engineering (New 
York, N. Y.), p. 357; April, 1930. 

A technical basis for apportioning motor 
vehicle taxes. C. F. Marvin, jr.; Pub- 
lic Roads (Bureau of Public Roads, 
Washington, D. C.), Vol. II, No. 3, 
p. 41; May, 1930. 

Discussion of paper by A. C. Rose on 
foundations and drainage of highways. 
W. H. Herschel; Transactions, Ameri- 
can Society of Civil Engineers (New 
York, N. Y.), Vol. 94, p. 86; 1930. 

Ink containing iron found to have ex- 
cellent permanence. C. E. Waters; 
United States Daily (Washington, D. 
C)yo Valo: Ve Now LOS hip Su Jaly 2, 
1930. 

Problems of acoustics are public and 
private in scope. P. R. Heyl; United 
States Daily (Washington, D. C.), Vol. 
V, No. 100, p. 6; June 28, 1930. 

Study of gravity answers various vital 
questions. P. R. Heyl; United States 
Daily (Washington, D. C.), Vol. V, 
No. 80, p. 4; June 5, 1930. 

Hydraulic laboratory is expected to 
effect savings. H. N. Eaton; United 
States Daily (Washington, D. C.), 
Vol. V, No. 100, p. 6; June 28, 1930. 


Varied fabric improvements made by 
Federal textile laboratories. H. D. 
Hubbard; United States Daily (Wash- 
ington, D. C.), Vol. V, No. 80, p. 4; 
June 5, 1930. 

Perishable newsprint as peril to record 
of current events. B. W. Scribner; 
United States Daily (Washington, D. 
C.), i Wol. 1 Ve Nos 86) 9.09 45.. Jane? 22, 
1930. 

Corrosion prevention methods as applied 
in aircraft construction. H. S. Raw- 
don; preprint of paper presented at 
meeting of American Society for Test- 
ing Materials . (Philadelphia, Pa.) ; 
June, 1930. 

Atmospheric exposure and laboratory 
tests on nonferrous screen wire cloth. 


TECHNICAL NEWS BULLETIN 


G. W. Quick; American Society for 
Testing Materials (Philadelphia, Pa.); 
Preprint No. 24; June, 1930. 

Phases of the metastable iron-carbon 
constitutional diagram. R. L. Dow- 
dell; Metals and Alloys (Chemical 
Catalog Co., New York, N. Y.), Vol. 
1, p. 515; May, 1930. 

Methods for determining the volume 
changes undergone by metals during 
casting. C. M. Saeger and E. J. Ash; 
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Preprint No. 30-25, American Foun- — 


drymen’s Association (Urbana, II1.); 
May, 1930. 
Bearing bronzes with additions of zinc, 


phosphorus, nickel, and antimony; E. — 


M. Staples, R. L. Dowdell, and C. E. 
Eggenschwiler; preprint of paper pre- 
sented at meeting of Society of Auto- 
motive Engineers (New York, N. Y.); 
May, 1930. 

Flow characteristics of special 
nickel, 
steels at elevated temperatures. H., J. 
French, W. Kahlbaum, and A. A. 
Peterson; Preprint No. 5, American 
Society of Mechanical 
(New York, N. Y.); June, 1930. 

Quenching of steel, part 2 (résumé of bu- 
reau’s work during past few years); 
Transactions, American Society for 
Steel Treating (Columbus, Ohio); Vol. 
17, p. 798; June, 1930. 

Cutting tests with cemented-tungsten- 
carbide lathe tools. T. G. Digges; 
preprint of paper at semiannual meet- 
ing, American Society of Mechanical 
Engineers (New York, N. Y.); June 
9-12, 1930. 

Standard window sizes. P. H. H. Dunn; 
United States Daily (Washington, D. 
C.), Vol,,..V, No... 82, .p. 65. June 
1930. 

No exact likeness in things all of one 
kind. I. J. Fairchild; United States 
Daily (Washington, D. C.), Vol. V, 
No. 83, p. 12; June 9, 1930. 

Simplified practice—an aid to manufac- 
turer and distributor. E. W. Ely; 
Connecticut Industry (Hartford, 
Conn.), Vol. VIII, No. 5, p. 5; May, 
1930. 

The Bureau of Standards, M. G. Lloyd; 
Laboratories’ Data (National Board of 


iron, 


Fire Underwriters, Chicago, Ill.), Vol. © 


XI, No. 5, p. 163; May, 1930. 

Power mechanisms are described as ad- 
junct to modern sport. H. D. Hub- 
bard; United States Daily (Washing- 
ton, D. C.), Vol. V, No. 86, p. 4; 
June 12, 1930. 

Observations of Mercury. Hugh G. 
Boutell; Popular Astronomy (North- 


field, Minn.), Vol. XXXVIII, No. 6, 


p. 360; June-July, 1930. 
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